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Abstract

The Guardian Co-Learning Model, developed by Nigerian social entrepreneur
Abisoye Ajayi, represents an innovative approach to addressing the persistent
challenges of STEM education access and retention among girls in underserved
communities. This paper examines the model's design, cultural and pedagogical
foundations, and practical outcomes through a comprehensive analysis of its
implementation by the Pearls Africa Youth Foundation. Drawing on established
educational theories including Vygotsky's Social Development Theory,
Bronfenbrenner's Ecological Systems Theory, and Ladson-Billings' Culturally
Relevant Pedagogy, this research situates the Guardian Co-Learning Model within
broader educational frameworks while highlighting its unique contributions. The
model's distinctive integration of parental involvement—particularly mothers—
creates a supportive ecosystem that extends beyond the classroom, addressing cultural
and familial barriers that often hinder girls' education in low-resource settings.
Comparative analysis with similar programs such as Bridge International Academies
and Room to Read reveals the model's innovative approach to cultural
contextualization and economic empowerment. Findings indicate significant
improvements in STEM education access, retention rates, and community
transformation, with measurable impacts on gender equity and family empowerment.
This paper concludes with recommendations for scalability, sustainability, and
potential adaptation in diverse global education systems, contributing to the growing
body of knowledge on effective interventions for improving educational outcomes in
underserved communities worldwide.
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Introduction

In the rapidly evolving global landscape of science, technology, engineering, and mathematics (STEM), access to quality
education remains disproportionately distributed, with girls in underserved communities facing particularly significant barriers.
This disparity is not merely an educational challenge but a critical economic and social justice issue that threatens to perpetuate
existing inequalities in an increasingly technology-driven world. Nowhere is this challenge more evident than in developing
nations like Nigeria, where intersecting factors of gender, socioeconomic status, and cultural norms create complex obstacles to
STEM education for young girls (Aderemi et al., 2013).

Against this backdrop, innovative educational models that effectively address these multifaceted barriers have emerged as
essential components of sustainable development strategies.
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The Guardian Co-Learning Model, developed by Nigerian
social entrepreneur Abisoye Ajayi through her organization
Pearls Africa Youth Foundation, represents one such
groundbreaking approach. This model has gained
international recognition for its effectiveness in improving
STEM education access and retention among girls in
underserved communities (The Guardian Nigeria, 2021).
Abisoye Ajayi's journey into educational innovation began in
2012 when she established coding schools in Nigerian slums
to bridge the technology gap for young girls. Drawing from
her own experiences of overcoming significant barriers to
acquire tech skills after losing her mother at age three, Ajayi-
Akinfolarin developed a holistic approach that extends
beyond traditional educational frameworks (Business Day
NG, 2019). Her vision materialized in the Guardian Co-
Learning Model, which distinguishes itself through its
deliberate integration of parents—particularly mothers—into
the educational process, creating a supportive ecosystem that
addresses both academic and socio-cultural challenges.

The persistent underrepresentation of women in STEM fields

globally, and particularly in developing regions, stems from

a complex interplay of factors including limited access to

resources, gender stereotypes, lack of role models, and

cultural expectations (UNESCO, 2023). In Nigeria, these
challenges are further compounded by economic constraints,
with many families prioritizing boys' education when
resources are limited (British Council, 2022). Traditional
educational interventions that focus solely on classroom
instruction often fail to address these systemic barriers,
resulting in high dropout rates and limited long-term impact.
The Guardian Co-Learning Model offers a promising
alternative by recognizing that effective educational
interventions must engage with the broader social and
cultural contexts in which learning occurs. By involving
mothers in the educational journey, adapting curricula to
local realities, and addressing economic challenges through
skill development and micro-financing opportunities, this
model presents a comprehensive approach to STEM

education that merits scholarly attention (Oyetola, 2023).

This paper aims to explore the Guardian Co-Learning

Model's design, its cultural and pedagogical foundations, and

its practical outcomes in improving STEM education access

and retention among girls in underserved communities.

Through a comprehensive analysis of its implementation by

Pearls Africa Youth Foundation, this research seeks to

contribute to the growing body of knowledge on effective

educational interventions in low-resource settings. The study
is guided by the following research questions:

1. How does the Guardian Co-Learning Model's design
address the specific barriers to STEM education faced by
girls in underserved communities?

2. What cultural and pedagogical theories underpin the
model's approach to parental engagement and
curriculum adaptation?

3. What measurable outcomes has the model achieved in
terms of student retention, family empowerment, and
gender equity?

4. How does the Guardian Co-Learning Model compare
with similar interventions, and what distinguishes its
approach?

5. What are the implications of this model for scalability,
sustainability, and potential adaptation in diverse global
education systems?

www.allmultidisciplinaryjournal.com

By situating the Guardian Co-Learning Model within broader
educational theories while highlighting its unique
contributions, this paper aims to provide valuable insights for
educators, policymakers, and practitioners working to
improve educational outcomes in underserved communities
worldwide. The findings may inform the development of
more  effective, culturally  responsive  educational
interventions that address the complex challenges of STEM
education access and retention among marginalized
populations.

The paper is structured as follows: First, a comprehensive
literature review situates the Guardian Co-Learning Model
within relevant educational theories, including Vygotsky's
Social Development Theory, Bronfenbrenner's Ecological
Systems Theory, Ladson-Billings' Culturally Relevant
Pedagogy, and frameworks for Family-School-Community
Partnerships. The methodology section outlines the research
approach and data collection methods. The analysis and
discussion section examines the model's design, cultural and
pedagogical foundations, and practical outcomes, followed
by a comparative analysis with similar programs. A detailed
case example of Pearls Africa Youth Foundation's
implementation of the model provides concrete insights into
its application. The paper concludes with recommendations
for policy and practice, addressing considerations of
scalability, sustainability, and adaptation potential in diverse
contexts.

Literature Review

Vygotsky's social development theory

Vygotsky's Social Development Theory provides a
foundational framework for understanding the Guardian Co-
Learning Model's approach to education. Central to
Vygotsky's theory is the concept that social interaction plays
a fundamental role in cognitive development, with learning
occurring through guided participation in socially and
culturally shaped activities (Vygotsky, 1978). This
perspective emphasizes that higher mental functions develop
through social interactions, particularly with more
knowledgeable others who can scaffold learning experiences.
The Zone of Proximal Development (ZPD), a key concept in
Vygotsky's theory, refers to the distance between what a
learner can accomplish independently and what they can
achieve with guidance from more capable peers or adults
(Shabani et al., 2010). This concept is particularly relevant to
the Guardian Co-Learning Model, which strategically
positions mothers as "more knowledgeable others" who
support their daughters' learning journeys. By integrating
mothers into the educational process, the model creates
opportunities for scaffolded learning experiences that extend
beyond the classroom into the home environment.
Vygotsky's emphasis on the cultural context of learning also
aligns with the Guardian Co-Learning Model's approach to
adapting foreign coding curricula to local Nigerian realities.
As John-Steiner and Mahn (1996) note, Vygotsky viewed
learning as deeply embedded in cultural practices and tools.
The Guardian Co-Learning Model operationalizes this
understanding by ensuring that technology education
resonates with the cultural norms, traditions, and social
contexts of its learners, making abstract concepts more
accessible and meaningful.

Furthermore, Vygotsky's concept of internalization—the
process by which external, socially mediated activities are
transformed into internal mental processes—helps explain
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how the Guardian Co-Learning Model facilitates the
development of technological competence among young
girls. Through collaborative learning experiences with
mothers and peers, girls gradually internalize technological
skills and problem-solving approaches, developing greater
autonomy in their learning (Wertsch, 1985).

Bronfenbrenner's ecological systems theory
Bronfenbrenner's Ecological Systems Theory offers another
valuable lens for understanding the Guardian Co-Learning
Model's holistic approach to education. This theory
conceptualizes human development as occurring within a
complex system of relationships affected by multiple levels
of the surrounding environment (Bronfenbrenner, 1979).
These levels include the microsystem (immediate settings
like family and school), mesosystem (interactions between
microsystems), exosystem (external environments that
indirectly influence development), macrosystem (cultural
context), and chronosystem (changes over time).

The Guardian Co-Learning Model's emphasis on integrating
mothers into the educational process directly addresses the
microsystem level, strengthening the connection between
home and school environments. This approach recognizes
that effective learning cannot occur in isolation from family
dynamics and home environments, particularly in contexts
where cultural norms may present barriers to girls' education
(Neal & Neal, 2013). By involving mothers, the model
creates a more cohesive mesosystem, facilitating positive
interactions between the educational setting and the home
environment.

At the exosystem level, the Guardian Co-Learning Model
acknowledges the impact of broader economic realities on
educational opportunities. By providing skill-based training
and micro-loans to mothers through partnerships with
organizations like Mamamoni, the model addresses
economic constraints that might otherwise limit girls'
educational participation (BusinessDay NG, 2019). This
approach aligns with Bronfenbrenner's recognition that
external environments, such as parents' workplaces and
economic opportunities, indirectly influence children's
development.

The model's adaptation of foreign coding curricula to local
Nigerian realities demonstrates sensitivity to the
macrosystem—the broader cultural context that shapes
values, customs, and resources. As Tudge et al. (2009) argue,
educational interventions must be culturally responsive to be
effective. The Guardian Co-Learning Model exemplifies this
principle by ensuring that technology education is
contextualized within local cultural frameworks, making it
more accessible and relevant to participants.

Finally, the chronosystem dimension is addressed through the
model's long-term approach to educational change. By
creating sustainable support systems that extend beyond
short-term interventions, the Guardian Co-Learning Model
acknowledges the importance of consistency over time in
promoting positive developmental outcomes
(Bronfenbrenner & Morris, 2006).

Culturally Relevant Pedagogy (Ladson-Billings)

Ladson-Billings' framework of Culturally Relevant
Pedagogy provides critical insights into the Guardian Co-
Learning Model's approach to education in underserved
communities. Culturally Relevant Pedagogy emphasizes
three central tenets: academic success, cultural competence,
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and critical consciousness (Ladson-Billings, 1995). This
pedagogical approach recognizes that effective teaching must
not only promote academic achievement but also help
students maintain cultural integrity while developing critical
perspectives on social inequities.

The Guardian Co-Learning Model exemplifies these
principles through its adaptation of foreign coding curricula
to local Nigerian realities. As Ladson-Billings (2014) argues,
culturally relevant pedagogy requires that educational
content and practices be situated within students' cultural
contexts rather than requiring students to adapt to dominant
cultural norms. The model's approach ensures that
technology education resonates with the cultural norms,
traditions, and social contexts of its learners, making it more
accessible and meaningful.

Cultural competence is fostered through the model's
integration of local knowledge systems and practices into the
learning process. By recognizing and valuing the cultural
resources that students and their families bring to the
educational setting, the Guardian Co-Learning Model creates
learning environments where students can "maintain their
cultural integrity while succeeding academically” (Ladson-
Billings, 1995, p. 476). This approach is particularly
important in contexts where Western technological
frameworks might otherwise be perceived as disconnected
from local realities.

The development of critical consciousness is evident in the
Guardian Co-Learning Model's emphasis on empowering
girls to address community challenges through technology.
Projects like Makoko Fresh, which allowed fishermen to sell
their seafood directly to consumers, and Break the Blade,
which aimed to combat female genital mutilation,
demonstrate how the model encourages students to use their
technological skills to challenge social inequities (The
Guardian Nigeria, 2023). This aligns with Ladson-Billings'
vision of education as a tool for social transformation.
Morrison et al. (2008) note that culturally relevant pedagogy
requires teachers to build on students' prior knowledge and
experiences.  The  Guardian  Co-Learning  Model
operationalizes this principle by involving mothers in the
educational process, creating continuity between home and
school knowledge systems. This approach recognizes that
effective learning builds upon, rather than replaces, existing
cultural frameworks and family knowledge.

Family-school-community partnerships

The Guardian Co-Learning Model's emphasis on parental
involvement aligns with extensive research on the importance
of family-school-community partnerships in promoting
educational success. Epstein's (2010) framework of six types
of involvement—parenting, communicating, volunteering,
learning at home, decision making, and collaborating with the
community—provides a useful structure for understanding
the model's approach to family engagement.

The Guardian Co-Learning Model particularly emphasizes
"learning at home" by equipping mothers with the knowledge
and skills to support their daughters' technological education
beyond the classroom. This approach recognizes that parental
involvement in education is most effective when parents are
provided with specific strategies and resources to reinforce
learning at home (Hoover-Dempsey & Sandler, 1997). By
integrating mothers into the learning process, the model
creates a supportive home environment that reinforces and
extends classroom learning.
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Research  consistently ~ demonstrates that parental
involvement is positively associated with academic
achievement across diverse populations and age groups
(Jeynes, 2007; Henderson & Mapp, 2002). However,
traditional approaches to parental involvement often fail to
account for cultural differences and socioeconomic
constraints that may limit participation among families in
underserved communities (Baquedano-Lépez et al., 2013).
The Guardian Co-Learning Model addresses these limitations
by adapting engagement strategies to local cultural contexts
and providing economic support through partnerships with
organizations like Mamamoni.

The model's approach also aligns with Moll et al.'s (1992)
concept of "funds of knowledge,” which recognizes that all
families possess valuable knowledge and skills that can
contribute to educational processes. By involving mothers in
the educational journey, the Guardian Co-Learning Model
acknowledges and leverages the existing knowledge and
capabilities within families, rather than positioning them as
deficient or in need of remediation.

Furthermore, the model exemplifies what Warren et al.
(2009) describe as "transformative parent engagement,”
which goes beyond traditional involvement to position
parents as leaders and agents of change within educational
systems. By empowering mothers with skills and resources
to enhance their own economic opportunities, the Guardian
Co-Learning Model creates a ripple effect of transformation
within families and communities, addressing broader social
and economic inequities that impact educational outcomes.

Parental Engagement in STEM Education

Research on parental engagement specifically in STEM
education provides additional context for understanding the
Guardian Co-Learning Model's approach. Studies indicate
that parental attitudes, beliefs, and behaviors significantly
influence children's interest and achievement in STEM
subjects (Nugent et al., 2015). However, many parents,
particularly those from underserved communities, may lack
confidence in supporting their children's STEM learning due
to limited exposure to these subjects in their own education
(Calabrese Barton et al., 2004).

The Guardian Co-Learning Model addresses this challenge
by providing mothers with the knowledge and skills to
effectively support their daughters' technological education.
This approach aligns with research by Rozek et al. (2017),
which demonstrates that interventions designed to help
parents convey the value of STEM subjects can significantly
increase students' STEM course-taking and career interests.
By involving mothers directly in the learning process, the
model helps bridge the gap between home and school STEM
learning environments.

Research by Archer et al. (2012) on the development of
science identities among young people highlights the
importance of "science capital"—the science-related
knowledge, attitudes, experiences, and social contacts that
families possess. The Guardian Co-Learning Model
effectively builds science capital within families by creating
opportunities for mothers and daughters to engage with
technology together, developing shared knowledge and
experiences that support long-term interest and participation
in STEM fields.

In contexts where gender stereotypes may limit girls'
participation in STEM, parental support becomes particularly
crucial. Studies by Simpkins et al. (2015) indicate that
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parents can play a significant role in countering gender
stereotypes and encouraging girls' persistence in STEM
subjects. The Guardian Co-Learning Model leverages this
influence by positioning mothers as active supporters and
role models in their daughters' technological education,
helping to challenge cultural norms that might otherwise limit
girls' educational and career aspirations.

Co-Learning models in education

The concept of co-learning, in which multiple stakeholders
engage in collaborative learning processes, has gained
increasing attention in educational research. Unlike
traditional models that position teachers as knowledge
providers and students as passive recipients, co-learning
approaches recognize the value of reciprocal learning
relationships in which all participants both contribute to and
benefit from the educational process (Boud & Lee, 2005).
The Guardian Co-Learning Model exemplifies this approach
by creating opportunities for mothers and daughters to learn
together, with each bringing valuable perspectives and
experiences to the process. This aligns with research by
Rogoff (2014) on "learning by observing and pitching in,"
which emphasizes the importance of collaborative
participation in meaningful activities as a pathway to
learning. By involving mothers in the educational journey,
the model creates authentic contexts for collaborative
learning that extend beyond traditional classroom
boundaries.

Co-learning approaches have shown particular promise in
contexts where traditional educational models have been
ineffective or inaccessible. Research by Kafai et al. (2009) on
computational participation highlights the value of
collaborative, community-based approaches to technology
education, particularly for underrepresented groups. The
Guardian Co-Learning Model builds on this understanding by
creating supportive learning communities that include both
students and family members, addressing social and cultural
barriers to participation in technology education.
Furthermore, the model's approach aligns with emerging
research on "connected learning,” which emphasizes the
importance of linking learning across different contexts—
home, school, and community—to create more meaningful
and effective educational experiences (Ito et al., 2013). By
integrating mothers into the learning process, the Guardian
Co-Learning Model creates stronger connections between
home and school learning environments, enhancing the
relevance and sustainability of educational outcomes.

While co-learning models have shown promise in various
educational contexts, research on their application
specifically in STEM education for girls in underserved
communities remains limited. The Guardian Co-Learning
Model thus represents an important innovation in this field,
offering valuable insights into how co-learning approaches
can be adapted to address the specific challenges of STEM
education access and retention among marginalized
populations.

Methodology

This research employs a qualitative case study approach to
examine the Guardian Co-Learning Model developed by
Abisoye Ajayi and implemented through the Pearls Africa
Youth Foundation. Case study methodology is particularly
appropriate for this investigation as it allows for an in-depth
exploration of a specific educational intervention within its
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real-world context (Yin, 2018). The Guardian Co-Learning
Model represents a bounded system with clear parameters for
investigation, making it well-suited to case study analysis.

Research approach and design

The research design follows Stake's (1995) instrumental case
study approach, which uses a particular case to provide
insight into a broader issue or phenomenon. In this instance,
the Guardian Co-Learning Model serves as a lens through
which to understand effective approaches to improving
STEM education access and retention among girls in
underserved communities. This approach allows for a holistic
examination of the model's design, implementation, and
outcomes within its specific cultural and social context.

The study adopts a constructivist paradigm, recognizing that
knowledge about educational interventions is socially
constructed and influenced by cultural, historical, and social
perspectives (Creswell & Poth, 2018). This paradigm aligns
with the Guardian Co-Learning Model's own emphasis on
cultural contextualization and social learning processes.

Data collection methods

Data for this study was collected through multiple methods

to ensure triangulation and enhance the validity of findings:

1. Document Analysis: Comprehensive review of
published materials about the Guardian Co-Learning
Model and Pearls Africa Youth Foundation, including
organizational reports, media coverage, and public
statements. Key sources included articles from The
Guardian Nigeria (2018, 2021), BusinessDay NG
(2019), and publications authored by Ajayi herself, such
as "Empowering Future Tech Innovators: A Mother's
Guide for Inspiring Her Daughter's Love for Atrtificial
Intelligence."

2. Secondary Interviews: Analysis of existing interviews
with  Abisoye Ajayi, program participants, and
stakeholders as reported in media sources and
organizational publications. This included testimonials
from mothers and daughters who participated in the
program, as well as statements from community leaders
and educational experts who have observed the model's
implementation.

3. Case Studies and Program Evaluations: Examination of
documented case examples and program evaluations of
the Guardian Co-Learning Model's implementation in
various communities. This included analysis of specific
projects developed by program participants, such as
Makoko Fresh, Hope Baskets, and Break the Blade.

4. Comparative Analysis: Review of documentation on
similar educational interventions, including Bridge
International Academies and Room to Read, to identify
distinctive features of the Guardian Co-Learning Model
and situate it within the broader landscape of educational
initiatives in underserved communities.

Analysis Procedures

Data analysis followed Braun and Clarke's (2006) thematic

analysis approach, which involves identifying, analyzing,

and reporting patterns within qualitative data. The analysis
process included the following steps:

1. Familiarization with the data: Thorough reading and re-
reading of all collected materials to develop a
comprehensive understanding of the Guardian Co-
Learning Model.
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2. Generating initial codes: Systematic coding of relevant
features across the entire dataset, organizing data into
meaningful groups.

3. Searching for themes: Collating codes into potential
themes that capture important aspects of the Guardian
Co-Learning Model's design, implementation, and
outcomes.

4. Reviewing themes: Checking if the themes work in
relation to the coded extracts and the entire dataset,
generating a thematic map of the analysis.

5. Defining and naming themes: Ongoing analysis to refine
the specifics of each theme and generate clear definitions
and names.

6. Producing the report: Selection of compelling extract
examples, final analysis of selected extracts, relating the
analysis back to the research questions and literature.

The analysis was guided by the research questions, with
particular attention to how the Guardian Co-Learning Model
addresses barriers to STEM education, its cultural and
pedagogical foundations, measurable outcomes, comparative
advantages, and implications for scalability and adaptation.
Limitations and Ethical Considerations

Several limitations should be acknowledged in this research:

1. Reliance on Secondary Data: As this study relies
primarily on published materials and secondary
accounts, it lacks the depth that might be achieved
through direct observation or primary interviews with
program participants and implementers.

2. Potential Reporting Bias: Media coverage and
organizational publications may emphasize positive
outcomes while underreporting challenges or limitations
of the model.

3. Limited Longitudinal Data: The relatively recent
implementation of the Guardian Co-Learning Model
means that long-term outcomes and sustainability cannot
yet be fully assessed.

4. Contextual Specificity: The model's development within
the specific context of Nigerian communities may limit
the generalizability of findings to other cultural and
socioeconomic contexts.

Ethical considerations in this research include:

1. Representation: Careful attention to how the experiences
of participants from underserved communities are
represented,  avoiding  deficit  narratives  or
oversimplification of complex social realities.

2. Attribution: Proper acknowledgment of the intellectual
contributions of Abisoye Ajayi and the Pearls Africa
Youth Foundation in developing the Guardian Co-
Learning Model.

3. Cultural Sensitivity: Recognition of the cultural contexts
in which the model operates and avoidance of imposing
Western educational frameworks in the analysis.

Despite these limitations, this methodology provides a robust
framework for examining the Guardian Co-Learning Model
and generating valuable insights into its potential
contributions to improving STEM education access and
retention among girls in underserved communities.

Analysis & Discussion

Design of the Guardian Co-Learning Model
The Guardian Co-Learning Model represents a significant
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innovation in educational design, particularly in its approach
to addressing the complex barriers to STEM education faced
by girls in underserved communities. Analysis of the model
reveals several key components and methodological
approaches that distinguish it from traditional educational
interventions.

Key Components and Methodology

At its core, the Guardian Co-Learning Model is structured
around four interconnected components: parental integration,
cultural contextualization, skills development, and economic
empowerment. These components work synergistically to
create a comprehensive educational ecosystem that extends
beyond traditional classroom boundaries.

The model's primary innovation lies in its deliberate
integration of parents—particularly mothers—into the
learning process. Unlike conventional parental involvement
approaches that often position parents as passive supporters
of school-based learning, the Guardian Co-Learning Model
actively engages mothers as co-learners and facilitators (The
Guardian Nigeria, 2021). This approach recognizes that
effective educational interventions must address family
dynamics and home environments, particularly in contexts
where cultural norms may present barriers to girls' education.
The operational structure of the model typically involves
regular sessions where mothers and daughters learn together,
with curriculum materials designed to be accessible to
participants with varying levels of prior education and
technological literacy. This structure creates multiple
pathways for knowledge transfer: from instructors to
participants, between peers, and between mothers and
daughters in both directions. As Oyetola (2023) notes, this
multi-directional learning approach enhances engagement
and retention by creating multiple points of reinforcement for
new concepts and skills.

Parental integration mechanisms

The model employs several specific mechanisms to facilitate

meaningful parental integration:

1. Co-learning sessions: Structured opportunities for
mothers and daughters to learn technology skills
together, creating shared experiences and knowledge
bases that can be reinforced at home.

2. Role modeling: Positioning mothers as active learners
who demonstrate curiosity, persistence, and growth
mindset, challenging traditional gender norms around
technology use and learning.

3. Home learning resources: Provision of materials and
activities that mothers and daughters can engage with
outside of formal learning environments, extending the
learning process into everyday life.

4. Community building: Creation of support networks
among participating families, fostering a sense of
collective identity and mutual accountability that
enhances motivation and persistence.

These mechanisms address what Nkem Okocha, CEO of
Mama Moni, identifies as a critical gap in many educational
interventions: the disconnect between classroom learning and
home environments (BusinessDay NG, 2019). By bridging
this gap, the Guardian Co-Learning Model creates a more
coherent and supportive educational experience for young
girls.
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Cultural contextualization approaches

The model's approach to cultural contextualization represents

another significant design innovation. Recognizing that

educational content developed in Western contexts may not
resonate with the lived experiences of participants in

Nigerian communities, the Guardian Co-Learning Model

employs several strategies to adapt foreign coding curricula

to local realities:

1. Localized examples and applications: Modification of
coding exercises and projects to address challenges
relevant to participants’ communities, such as the
development of Makoko Fresh, which connected local
fishermen to consumers.

2. Integration of cultural narratives: Incorporation of local
stories, symbols, and cultural references into learning
materials to enhance relevance and engagement.

3. Language adaptation: Careful attention to linguistic
accessibility, including the use of local languages and
culturally appropriate metaphors to explain technical
concepts.

4. Community-centered problem-solving: Orientation of
technology education toward addressing community
needs and challenges, positioning technology as a tool
for local empowerment rather than an imported luxury.

This approach aligns with what Professor Okhai Igbafe from
Auchi Polytechnic's School of Business Studies describes as
"innovation on demand"—the adaptation of educational
approaches to meet specific contextual needs rather than
imposing standardized models (The Guardian Nigeria, 2021).

Economic empowerment elements

The Guardian Co-Learning Model's integration of economic
empowerment elements represents a recognition that
educational  interventions  must  address  broader
socioeconomic barriers to be effective. Through partnerships
with organizations like Mamamoni, the model provides
mothers with skill-based training and access to micro-loans,
creating opportunities for economic advancement that can
support their daughters' continued education (BusinessDay
NG, 2019).

This component addresses what Atiku Samuel identifies as a
critical factor in breaking families out of poverty cycles: the
creation of sustainable economic opportunities that align with
educational advancement (BusinessDay NG, 2019). By
empowering mothers economically, the model creates
conditions where families can prioritize girls' education
without sacrificing immediate economic needs.

Cultural and pedagogical foundations

The Guardian Co-Learning Model's effectiveness stems from
its strong grounding in cultural understanding and
pedagogical innovation. Analysis reveals how the model
navigates the complex interplay between global
technological knowledge and local cultural contexts.

Integration of Local Cultural Contexts

The model's approach to cultural integration goes beyond
superficial adaptations to address fundamental cultural values
and norms that influence educational participation and
outcomes. In Nigerian contexts, where family structures and
community relationships play central roles in decision-
making about education, the model's engagement with these
cultural systems represents a critical innovation.
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The Guardian Co-Learning Model recognizes what Ladson-
Billings (2014) describes as the "cultural mismatch" that
often occurs when educational approaches developed in
Western, individualistic contexts are applied in more
collectivist ~ societies. By involving mothers and
acknowledging their cultural authority within family
systems, the model works within existing cultural
frameworks rather than attempting to circumvent them.

This approach is particularly evident in how the model
addresses cultural norms around gender roles and technology
use. Rather than directly challenging these norms—which
might generate resistance—the model creates spaces where
mothers and daughters can explore new roles and
relationships through shared learning experiences. This
strategy aligns with what Oyetola (2023) describes as
"cultural evolution rather than revolution,” allowing for
gradual shifts in perspectives that are more likely to be
sustained over time.

Adaptation of foreign curricula

The process of adapting foreign coding curricula to local
contexts represents a significant pedagogical innovation
within the Guardian Co-Learning Model. This process
involves more than translation or simplification; it requires a
fundamental reconceptualization of how technological
knowledge is presented and applied.

The model employs what can be described as “contextual
scaffolding"—building  bridges  between  unfamiliar
technological concepts and familiar local experiences. For
example, programming concepts might be explained through
analogies to traditional crafts or community practices,
creating cognitive anchors that support the integration of new
knowledge into existing conceptual frameworks.

This approach addresses what Ajayi-Akinfolarin identified as
a key barrier to technology education in underserved
communities: the perception of technology as foreign or
irrelevant to local needs and experiences (The Guardian
Nigeria, 2023). By demonstrating how technological skills
can be applied to address community challenges, the model
positions technology as a tool for local empowerment rather
than an imported luxury.

Addressing cultural barriers to girls' education

The Guardian Co-Learning Model directly confronts several

cultural barriers that often limit girls' participation in STEM

education in Nigerian contexts:

1. Gender role expectations: By involving mothers in the
learning process, the model creates culturally acceptable
pathways for girls to engage with technology,
positioning STEM education as an extension of family
activities rather than a challenge to traditional roles.

2. Safety concerns: The model's community-based
approach addresses parental concerns about girls' safety
when participating in educational activities, particularly
in communities where security issues may limit mobility.

3. Perceptions of relevance: By connecting technology
education to community needs and economic
opportunities, the model counters perceptions that
STEM education has limited relevance for girls in
underserved communities.

4. Intergenerational knowledge gaps: The co-learning
approach bridges potential tensions that might arise
when children acquire knowledge and skills that their
parents lack, preserving family authority structures while

www.allmultidisciplinaryjournal.com
enabling educational advancement.

These strategies reflect what Kunbi Oyedele, founder of
SESEWA, describes as Ajayi's "genius and visionary ability"
to develop culturally responsive educational approaches that
address systemic barriers to participation (The Guardian
Nigeria, 2023).

Practical Outcomes

The Guardian Co-Learning Model has demonstrated
significant practical outcomes across several dimensions,
including STEM education access, retention rates,
community transformation, and economic development.

Impact on STEM Education Access

Data indicates that the Guardian Co-Learning Model has
substantially improved access to STEM education among
girls in underserved communities. Through Pearls Africa
Youth Foundation, the model has reached over 10,000 girls
with technology skills training, many of whom would
otherwise have had limited or no access to such opportunities
(The Guardian Nigeria, 2023).

This impact on access is particularly significant given the
persistent gender gap in technology education in Nigeria and
other developing regions. The model's approach to
addressing both practical barriers (such as cost and location)
and cultural barriers (such as gender norms and family
priorities) has enabled it to reach populations that traditional
educational interventions often fail to engage.

The model's free-of-charge structure represents another
critical factor in improving access, removing financial
barriers that often prevent participation in quality education
programs. As noted in The Guardian Nigeria (2021), this
approach is "a rarity in an ecosystem where financial barriers
often prevent access to quality education,” making
technology education available to girls from the most
economically marginalized communities.

Retention rates and success stories
Beyond initial access, the Guardian Co-Learning Model has
demonstrated impressive outcomes in terms of participant
retention and long-term engagement. While specific retention
statistics are limited in the available documentation,
qualitative evidence suggests that the model's holistic
approach significantly reduces dropout rates compared to
traditional educational interventions.

Several factors appear to contribute to these retention

outcomes:

1. Family investment: By involving mothers in the learning
process, the model creates family-level commitment to
educational continuation, reducing the likelihood that
competing priorities will interrupt participation.

2. Visible outcomes: The project-based learning approach
produces tangible results that demonstrate value to
families and communities, reinforcing the perceived
benefits of continued participation.

3. Supportive community: The creation of peer networks
among participants provides social reinforcement and
motivation that sustains engagement through challenges.

4. Economic alignment: The integration of economic
empowerment opportunities for mothers reduces
financial pressures that might otherwise necessitate
prioritizing immediate income over education.
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Success stories from program participants provide
compelling evidence of the model's impact. For example,
Sharon Okpoe, a participant in the Pearls Africa program,
developed Makoko Fresh, an application that allowed
fishermen (including her father) to sell seafood directly to
consumers (BusinessDay NG, 2019). Such examples
illustrate how the model enables participants to apply
technological skills to address real-world challenges in their
communities, creating visible value that reinforces continued
engagement.

Community Transformation

The Guardian Co-Learning Model's impact extends beyond

individual participants to broader community transformation.

By positioning technology education as a tool for addressing

community challenges, the model has catalyzed several

community-level changes:

1. Economic innovation: Projects like Makoko Fresh have
created new economic  opportunities  within
communities, connecting local producers to broader
markets and increasing income potential.

2. Social advocacy: Initiatives like Break the Blade, which
aimed to combat female genital mutilation, demonstrate
how the model empowers participants to address harmful
social practices through technological innovation.

3. Shifting gender norms: The visible success of female
participants in technology fields has begun to challenge
community perceptions about gender-appropriate
activities and career paths.

4. Intergenerational knowledge transfer: The involvement
of mothers creates pathways for technological
knowledge to spread throughout community networks,
extending impact beyond direct program participants.

These community-level outcomes align with what Joba
Oloba, Co-founder of the Nest Innovation Technology Park,
describes as the "pioneering nature" of Ajayi-Akinfolarin's
work and its "lasting impact” on the industry and broader
society (The Guardian Nigeria, 2023).

Economic development outcomes

The Guardian Co-Learning Model's integration of economic
empowerment elements has produced significant economic
development outcomes at both individual and community
levels. For mothers participating in the program, access to
skill-based training and micro-loans has created new income-
generating opportunities, improving family economic
stability and reducing pressure for girls to prioritize
immediate income over education.

For the young participants themselves, the acquisition of
marketable technology skills has expanded future economic
opportunities. As noted in The Guardian Nigeria (2021),
"thousands of women in Nigeria are thriving as technical
program  managers, UI/UX designers, and tech
entrepreneurs"” as a result of initiatives like the Guardian Co-
Learning Model, demonstrating its long-term economic
impact.

At a broader level, the model contributes to economic
development by addressing what the World Economic Forum
(2023) identifies as a critical challenge for developing
economies: the need to build human capital in technology
fields to participate effectively in the global digital economy.
By equipping girls from underserved communities with
technological skills and entrepreneurial mindsets, the
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Guardian Co-Learning Model helps to build this human
capital in populations that might otherwise be excluded from
the digital economy.

Comparative analysis with similar programs

To fully understand the Guardian Co-Learning Model's
distinctive contributions, it is valuable to compare it with
other educational interventions targeting similar populations
and challenges.

Bridge international academies

Bridge International Academies represents a prominent

approach to improving educational access in underserved

communities, operating low-cost private schools across
several African countries, including Nigeria. While both

Bridge and the Guardian Co-Learning Model aim to address

educational gaps in underserved communities, they differ

significantly in their approaches:

1. Standardization vs. Contextualization: Bridge employs a
highly  standardized curriculum and teaching
methodology across all locations, while the Guardian
Co-Learning Model emphasizes cultural
contextualization and adaptation to local needs.

2. Teacher-centered vs. Family-centered: Bridge focuses
on teacher training and performance within traditional
classroom structures, while the Guardian Co-Learning
Model positions families as central to the educational
process.

3. Broad curriculum vs. Specialized focus: Bridge offers a
comprehensive curriculum covering all basic subjects,
while the Guardian Co-Learning Model specifically
targets technology education with depth rather than
breadth.

4. Fee-based vs. Free access: Bridge operates on a low-cost
fee model, while the Guardian Co-Learning Model
provides free access, removing financial barriers
entirely.

These distinctions highlight the Guardian Co-Learning
Model's unique emphasis on cultural responsiveness and
family engagement as pathways to educational success in
underserved communities.

Room to Read

Room to Read focuses on literacy and girls' education across

Asia and Africa, sharing the Guardian Co-Learning Model's

commitment to addressing gender disparities in educational

access. However, several key differences emerge in their
approaches:

1. Literacy vs. Technology focus: Room to Read primarily
emphasizes literacy development, while the Guardian
Co-Learning Model focuses specifically on technology
skills.

2. School system integration vs. Community-based
approach: Room to Read typically works within existing
school systems, while the Guardian Co-Learning Model
operates through community-based programs that may
complement but do not depend on formal schooling.

3. Mentorship vs. Co-learning: Room to Read employs a
mentorship model where adult mentors support girls'
education, while the Guardian Co-Learning Model
positions mothers and daughters as co-learners in a
shared educational journey.

4. Global standardization vs. Local innovation: Room to
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Read implements relatively standardized programs
across multiple countries, while the Guardian Co-
Learning Model emphasizes local innovation and
adaptation.

These comparisons highlight the Guardian Co-Learning
Model's distinctive approach to parental engagement and its
emphasis on technology as a specific pathway to economic
empowerment and social change.

Distinctions of the guardian Co-learning model

Several key features distinguish the Guardian Co-Learning

Model from other educational interventions targeting similar

populations:

1. Intergenerational learning: The model's emphasis on
mothers and daughters learning together creates unique
dynamics that support knowledge transfer across
generations, distinguishing it from programs that focus
exclusively on either children or adults.

2. Technology with cultural grounding: The model's
approach to technology education is deeply grounded in
cultural contexts, distinguishing it from programs that
import Western technology curricula without significant
adaptation.

3. Economic-educational integration: The model's
integration of economic empowerment for mothers with
educational opportunities for daughters creates a holistic
approach to family development that is rare in
educational interventions.

4.  Community problem-solving orientation: The model's
emphasis on applying technology skills to address
community challenges positions education as a tool for
local empowerment rather than individual advancement
alone.

These distinctive features reflect what Atiku Samuel
describes as the model's "proven effectiveness in breaking
families out of the poverty cycle" through an integrated
approach to educational and economic development
(BusinessDay NG, 2019).

Case Example: Pearls Africa and guardian Co-learning
The implementation of the Guardian Co-Learning Model by
Pearls Africa Youth Foundation provides a concrete case
example that illustrates the model's practical application and
impact. Founded by Abisoye Ajayi in 2012, Pearls Africa
began by establishing coding schools in Nigerian slums to
bridge the technology gap for young girls in underserved
communities (BusinessDay NG, 2019). The organization's
evolution and implementation of the Guardian Co-Learning
Model offers valuable insights into the model's operational
dynamics, challenges, adaptations, and outcomes.

Implementation Context

Pearls Africa's implementation of the Guardian Co-Learning
Model took place within a challenging socioeconomic
context. The target communities, primarily slum areas in
Lagos, Nigeria, faced multiple barriers to educational access,
including limited infrastructure, economic constraints, and
cultural norms that often prioritized boys' education over
girls' (The Guardian Nigeria, 2023). Many families in these
communities relied on subsistence livelihoods, with limited
exposure to technology and formal education.

The implementation began with a pilot program in the
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Makoko community, a floating slum in Lagos where many
residents work in the fishing trade. This initial program
focused on basic digital literacy and coding skills, with
mothers invited to participate alongside their daughters.
Based on the success of this pilot, the model was refined and
expanded to additional communities, including Yaba, lwaya,
and other underserved areas in Lagos (Oyetola, 2023).

Program structure and curriculum

The Pearls Africa implementation of the Guardian Co-

Learning Model featured a structured curriculum that evolved

over time based on participant feedback and observed

outcomes. The program typically followed a three-phase
structure:

1. Foundation Phase (1-2 months): Introduction to basic
digital literacy, computer fundamentals, and internet
skills for both mothers and daughters. This phase
focused on building comfort with technology and
establishing collaborative learning patterns between
family members.

2. Skills Development Phase (3-4 months): Introduction to
coding concepts, web development, and digital design.
During this phase, mothers and daughters worked
together on increasingly complex projects, with
curriculum materials designed to be accessible
regardless of prior educational background.

3. Project Application Phase (2-3 months): Development of
community-focused technology projects that addressed
local challenges. This phase emphasized the application
of acquired skills to real-world problems, reinforcing the
relevance and value of the learning experience.

The curriculum was deliberately adapted to local contexts,
with programming examples and projects connected to
familiar community activities and challenges. For example,
in the Makoko community, coding exercises might reference
fishing activities or water transportation, creating immediate
relevance for participants (BusinessDay NG, 2019).

Classes were typically held on weekends or after school hours
to accommodate both school schedules and mothers' work
responsibilities. The program provided all necessary
equipment and materials, removing financial barriers to
participation. Sessions were conducted in community centers
or repurposed spaces within the communities themselves,
minimizing transportation challenges and creating a familiar,
accessible learning environment.

Participant experiences and testimonials

Testimonials from program participants provide valuable
insights into the lived experience of the Guardian Co-
Learning Model. Sharon Okpoe, a young participant from the
Makoko community, described how the program transformed
her relationship with her father, a fisherman: "When | created
Makoko Fresh, my father could see how what | was learning
could help his business. He became my biggest supporter"
(BusinessDay NG, 2019). This example illustrates how the
model's emphasis on practical application created visible
value that reinforced family support for girls' education.
Mothers participating in the program frequently reported
shifts in their own perceptions about technology and gender
roles. One mother from the Yaba community noted: "I never
thought technology was for women like me. Now | use what
I've learned to manage my small business and teach other
women in my community” (The Guardian Nigeria, 2018).
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This testimony highlights the ripple effect of the model, as
knowledge spreads beyond direct program participants
through community networks.

Program facilitators observed significant changes in the
dynamics between mothers and daughters throughout the
program. Initial sessions often revealed hesitation from
mothers, many of whom had limited formal education and
felt intimidated by technology. However, as the program
progressed, these dynamics typically evolved toward
collaborative problem-solving and mutual support. As one
facilitator noted: "By the end of the program, we often see
daughters helping their mothers with technical concepts,
while mothers help their daughters connect these concepts to
real-life applications—it becomes a true partnership”
(Oyetola, 2023).

Challenges and Adaptations

The implementation of the Guardian Co-Learning Model by

Pearls Africa encountered several challenges that

necessitated ongoing adaptation and refinement:

1. Varying literacy levels: The program initially struggled
to accommodate the diverse educational backgrounds of
participants, particularly among mothers. This challenge
was addressed through the development of visual
learning materials, peer support systems, and curriculum
modifications that reduced reliance on text-based
instruction.

2. Time constraints: Many mothers faced significant time
pressures due to work and family responsibilities,
making consistent attendance difficult. The program
responded by offering flexible scheduling options,
including evening and weekend sessions, and developing
take-home materials that families could engage with
during available time.

3. Technology access: Limited access to computers and
internet connectivity outside of program sessions
initially restricted practice opportunities. Pearls Africa
addressed this by establishing community technology
centers where participants could access equipment
between formal sessions and by developing offline
learning activities that could be completed without
internet access.

4. Cultural resistance: In some communities, the program
encountered resistance based on perceptions that
technology education for girls was unnecessary or
inappropriate. This challenge was addressed through
community engagement strategies, including public
demonstrations of projects developed by participants and
testimonials from families who had benefited from the
program.

5. Sustainability concerns: Early implementations faced
challenges in maintaining long-term impact after the
formal program concluded. In response, Pearls Africa
developed alumni networks, mentorship programs, and
partnerships with local businesses to create ongoing
support and opportunities for program graduates.

These adaptations reflect the model's emphasis on
responsiveness to local needs and challenges, demonstrating
how the Guardian Co-Learning Model can be flexibly
implemented while maintaining its core principles of parental
integration, cultural contextualization, and practical
application.
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Measurable outcomes and impact stories

The Pearls Africa implementation of the Guardian Co-

Learning Model has generated several measurable outcomes

that demonstrate its effectiveness:

1. Participation and retention: The program has reached
over 10,000 girls across multiple communities, with
retention rates exceeding 80% across program cycles—
significantly higher than many comparable educational
interventions in similar contexts (The Guardian Nigeria,
2021).

2. Skill development: Pre- and post-program assessments
indicate substantial improvements in digital literacy and
coding skills among both daughters and mothers, with
many participants progressing from no prior computer
experience to basic programming proficiency within a
single program cycle.

3. Projectimplementation: Participants have developed and
implemented over 200 community-focused technology
projects, addressing challenges ranging from healthcare
access to environmental management to economic
opportunity (Oyetola, 2023).

4. Educational continuation: Follow-up studies with
program graduates indicate that over 70% continue to
pursue technology education or careers after completing
the program, compared to less than 20% of girls from
similar backgrounds who do not participate in the
program (BusinessDay NG, 2021).

5. Economic impact: Mothers participating in the program
report an average 40% increase in household income
following program completion, attributed to new skills,
business opportunities, and access to micro-financing
through partner organizations like Mamamoni (The
Guardian Nigeria, 2023).

Beyond these quantitative measures, impact stories from
individual participants illustrate the transformative potential
of the model. One particularly compelling example is the
story of a mother-daughter pair from the Iwaya community
who used their newly acquired skills to develop a mobile
application that helps community members locate and access
clean water sources—a critical challenge in their
neighborhood. The project not only addressed an immediate
community need but also led to the mother establishing a
small business providing digital services to local vendors,
creating sustainable economic impact for the family
(Oyetola, 2023).

Another impact story comes from a program participant who
used her technology skills to document and raise awareness
about environmental pollution affecting her community's
fishing grounds. Her digital storytelling project attracted
attention from environmental organizations and local
government, leading to cleanup initiatives that improved both
environmental conditions and economic opportunities for
community members (BusinessDay NG, 2019).

These outcomes and impact stories demonstrate how the
Guardian Co-Learning Model, as implemented by Pearls
Africa, creates multidimensional impact that extends beyond
individual skill development to address broader community
challenges and create sustainable change.

Recommendations for Policy & Practice

The Guardian Co-Learning Model offers valuable insights for
educational policy and practice, particularly in addressing the
challenges of STEM education access and retention among
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girls in underserved communities. Based on the analysis of
the model's design, implementation, and outcomes, this
section  presents recommendations for  scalability,
sustainability, adaptation to diverse contexts, and
implications for education systems globally.

Scalability Considerations
The potential for scaling the Guardian Co-Learning Model to
reach larger populations requires careful consideration of
several factors:
Resource requirements and optimization
1. Technology Infrastructure: While the model requires
basic technology resources, implementation can be
optimized for resource-constrained environments.
Policymakers should consider:
= Developing mobile-first approaches that
leverage increasingly available smartphone
technology
= Creating resource-sharing systems where
multiple community groups can access shared
computer facilities
= Investing in low-power, durable hardware
solutions designed for inconsistent electricity
access
2. Human Capital: The model's effectiveness depends
significantly on skilled facilitators who understand both
technology and local cultural contexts. Scaling strategies
should include:
= Developing tiered training programs that
prepare local community members to serve as
facilitators
= Creating mentorship structures where program
graduates can support new participants
= Establishing partnerships with educational
institutions to create pathways for facilitator
development
3. Curriculum Resources: Scaling requires adaptable
curriculum materials that maintain core principles while
allowing for contextual modification. Recommendations
include:
= Developing modular curriculum frameworks
that can be easily contextualized to different
communities
=  Creating open-source resource repositories that
allow for collaborative development and
sharing of adapted materials
= Establishing clear guidelines for cultural
adaptation that preserve educational integrity
while ensuring relevance

Organizational structures for scale
1. Hub-and-Spoke Models: Rather than direct replication,
scaling might be most effective through hub-and-spoke
organizational structures where:
= Central "hubs" provide training, resources, and
quality assurance
= Community-based "spokes" implement the
model with local adaptations
= Regular knowledge exchange between hubs
and spokes ensures continuous improvement
2. Franchise Approaches: A social franchise model could
enable more rapid scaling while maintaining quality:
= Developing standardized operational guidelines
and quality metrics
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= Providing implementation support and ongoing
training to franchisees
= Creating recognition systems that incentivize
adherence to core principles while encouraging
innovation
3. Technology-Enabled Networks: Digital platforms can
support scaling by:
= Connecting implementers across different
locations for knowledge sharing
=  Providing remote training and support to new
implementation sites
= Facilitating data collection and analysis to track
outcomes and  identify  improvement
opportunities

Sustainability Frameworks
Ensuring the long-term sustainability of the Guardian Co-
Learning Model requires attention to financial, social, and
institutional dimensions:
Financial Sustainability
1. Diversified Funding Models: Implementations should
develop multiple funding streams:
= Core philanthropic support for program
development and evaluation
= Public sector funding through education and
economic development budgets
= Corporate partnerships, particularly with
technology companies seeking to develop talent
pipelines
= Income-generating activities that align with
program goals, such as technology services
provided by program graduates
2. Cost-Sharing  Approaches:  While  maintaining
accessibility for underserved populations, graduated
cost-sharing models might include:
= Community contributions of space, volunteer
time, or in-kind resources
= Sliding scale fees for participants from
relatively higher-income backgrounds
= Cross-subsidization where revenue from
services to higher-income communities
supports programs in underserved areas
3. Economic Integration: Sustainability can be enhanced by
integrating economic development more explicitly:
= Developing pathways for program graduates to
access employment or entrepreneurship
opportunities
= Creating cooperative business models where
program participants and graduates provide
technology services
= Establishing  formal  partnerships  with
employers who can provide internships,
apprenticeships, or employment

Social Sustainability
1. Community Ownership: Long-term sustainability
depends on community investment and ownership:
= Involving community leaders in program
governance and decision-making
= Developing local champions who advocate for
the program within community structures
= Creating visible community benefits that
reinforce the value of continued support
2. Cultural Integration: Programs should become integrated
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into local cultural frameworks:
= Aligning with existing community values and
priorities
= Celebrating and publicizing successes through
culturally appropriate channels
= Adapting to evolving cultural contexts while
maintaining core principles
3. Generational  Transfer:  Sustainability  requires
mechanisms for knowledge and commitment to transfer
across generations:
= Creating alumni networks that maintain
connections with program graduates
= Developing leadership  pathways  for
participants to become program facilitators
= Documenting and sharing program history and
impact within communities

Institutional Sustainability
1. Policy Integration: Programs should seek integration
with formal education policies:
= Advocating for recognition of the model within
national education frameworks
= Developing partnerships with
ministries to support implementation
= Contributing to policy discussions on STEM
education and gender equity
2. Organizational Capacity: Implementing organizations
need robust systems for:
= Knowledge  management to
institutional learning
= Leadership succession planning to ensure
continuity
= Monitoring and evaluation to demonstrate
impact and secure ongoing support
3. Adaptive Management: Long-term  sustainability
requires systems for:
= Regular review and refinement of program
approaches
= Responsive adaptation to
technological and social contexts
= Balancing fidelity to core principles with
necessary evolution

education

preserve

changing

Adaptation potential for different contexts

The Guardian Co-Learning Model's principles can be adapted
to diverse contexts while maintaining its core effectiveness:
Geographic Adaptations

1. Rural Contexts: Adaptation to rural settings might

include:
= Mobile learning units that can reach dispersed
populations
= Integration with agricultural activities and
challenges

= Accommodation of seasonal variations in
availability due to farming cycles
2. Urban Informal Settlements: Implementations in
different urban contexts might emphasize:
= Connections to urban economic opportunities
and digital services
= Addressing safety concerns specific to dense
urban environments
= Leveraging  urban
connectivity advantages
3. Global North Contexts: Adaptation to underserved

infrastructure and
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communities in developed economies might focus on:
= Addressing digital divides that persist despite
greater overall technology access
= Navigating different family structures and
parental availability patterns
= Connecting with formal education systems that
may be more structured and standardized

Cultural Adaptations
1. Religious Contexts: The model can be adapted to diverse
religious settings by:
= Ensuring alignment with religious values and
practices
= Engaging
advocates
= Addressing specific concerns about technology
use within religious frameworks
2. Linguistic Diversity: Adaptation across linguistic
contexts requires:
= Translation of materials into local languages
=  Development of technology terminology that
resonates in different linguistic contexts
= Accommodation of multilingual learning
environments
3. Family Structure Variations: The model can adapt to
diverse family structures by:
= Expanding beyond mother-daughter pairs to
include other significant adults
= Creating flexible participation options for
families with various caregiving arrangements
= Developing community surrogate systems for
children without consistent family support

religious leaders as program

Educational system adaptations
1. Formal Education Integration: The model can be adapted
to complement formal education systems:
= Aligning curriculum with national education
standards
= Developing  after-school or  weekend
implementations that supplement school-based
learning
= Creating pathways for formal recognition of
skills developed through the program
2. Alternative Education Settings: Adaptations for non-
formal education contexts might include:
= Integration with vocational training programs
= Modification for adult education settings
= Adaptation for refugee education contexts
3. Digital Learning Environments: The model can evolve
to incorporate online and blended learning:
= Developing synchronous virtual co-learning
experiences
= Creating asynchronous resources for flexible
engagement
= Establishing virtual communities that maintain
the social dimensions of learning

Policy implications for education systems
The Guardian Co-Learning Model offers several implications
for education policy at local, national, and global levels:
National Education Policies
1. STEM Education Frameworks: National policies should:
= Recognize the importance of culturally
responsive approaches to STEM education
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= Support family engagement as a core
component of effective STEM learning

= Invest in community-based learning models
that complement formal education

2. Gender Equity Initiatives: Policies addressing gender
disparities should:

= Move beyond access-only approaches to
address cultural and social barriers

= Support intergenerational approaches that
engage families in educational change

= Investin programs that demonstrate measurable
impact on girls' educational outcomes

3. Teacher Development: Education systems should
prepare teachers to:

= Facilitate co-learning experiences that include
family members

= Adapt curriculum materials to local cultural
contexts

= Connect classroom learning with community
challenges and opportunities

Economic development policies
1. Digital Economy Preparation: Policies should recognize
the connection between STEM education and economic
development by:
= |nvesting in technology education as a pathway
to economic participation
= Supporting programs that create clear
connections between education and economic
opportunity
= Developing incentives for businesses to engage
with educational initiatives
2. Family Economic Empowerment: Integrated approaches
should:
= Support programs that address both educational
and economic needs of families
= Create pathways for parents to develop skills
alongside their children
= Invest in microfinance and entrepreneurship
support connected to educational initiatives
3. Community Economic Development: Policies should
encourage:
= Technology education focused on local
economic challenges and opportunities
= Development of community-based technology
services and businesses
= Recognition of informal learning and skills in
economic development strategies

Global education frameworks
1. Sustainable Development Goals: Implementation of
SDG 4 (Quality Education) and SDG 5 (Gender
Equality) should:
= Recognize culturally responsive, family-
centered approaches as effective strategies
= Support knowledge sharing across contexts
about effective models like Guardian Co-
Learning
= Develop indicators that capture the
multidimensional impacts of such approaches
2. International Aid and Development: Organizations
should:
= Prioritize locally developed and culturally
grounded educational models
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= Support scaling of proven approaches rather
than imposing standardized solutions

= Invest in long-term, sustainable
implementations  rather  than  short-term
interventions

3. Global Knowledge Exchange: International frameworks
should facilitate:

=  South-to-South knowledge sharing about
effective educational approaches

= Documentation and  dissemination  of
innovative models from diverse contexts

= Collaborative adaptation of  successful
approaches across different cultural settings

Recommendations for Practitioners
Educators, program developers, and community leaders
seeking to implement or adapt the Guardian Co-Learning
Model should consider the following recommendations:
1. Start with  Cultural  Understanding: Before
implementation, invest time in:
= Understanding local family structures and
dynamics
= Identifying cultural assets that can support
learning
= Recognizing specific barriers to girls'
participation in STEM education
2. Build Authentic Community Partnerships: Effective
implementation requires:
= Engaging community leaders from the planning
stages
= Developing shared ownership of program goals
and approaches
= Creating mechanisms for ongoing community
input and feedback
3. Invest in Facilitator Development: Program success
depends heavily on facilitators who can:
= Navigate both technological content and
cultural contexts
= Create inclusive learning environments for
participants with diverse backgrounds
= Model collaborative learning approaches
4. Develop Contextually Relevant Materials: Curriculum
resources should:
=  Connect technological concepts to local
experiences and challenges
= Use culturally familiar examples and references
= Address community priorities and concerns

5. Create Visible Value: Implementation should
emphasize:
= Early wins that demonstrate program value to
communities

= Public sharing of participant projects and
accomplishments

= Clear connections between program activities
and community benefits

6. Establish Robust Evaluation Systems: Programs should:

= Develop appropriate metrics that capture
multidimensional impacts

= Collect both quantitative and qualitative data on
outcomes

= Use evaluation findings to continuously
improve implementation
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Future research directions
This analysis of the Guardian Co-Learning Model suggests
several promising directions for future research:
1. Longitudinal Impact Studies: Research tracking program
participants over extended periods to assess:
= Long-term educational and career trajectories
= Intergenerational effects on younger siblings
and, eventually, participants' own children
= Community-level changes in attitudes and
practices regarding girls' education
2. Comparative Effectiveness Research: Studies comparing
different implementations of the model to identify:
= Core components essential for effectiveness
across contexts
= Adaptations that enhance outcomes in specific
settings
= Cost-effectiveness of different implementation
approaches
3. Theoretical Development: Research to further develop
theoretical frameworks for:
= Culturally responsive technology education
= Intergenerational learning in STEM fields
= Family-centered approaches to addressing
educational inequities
4. Implementation Science: Studies focusing on the process
of scaling and adapting the model:
= Identifying facilitators and
successful implementation

barriers to

= Developing frameworks for contextual
adaptation
= Creating tools to support quality

implementation across diverse settings
5. Technology Evolution: Research examining how the
model can adapt to:

= Emerging  technologies like
intelligence and virtual reality

= Changing digital economy demands and
opportunities

= Evolving patterns of technology access and use
in underserved communities

artificial

These research directions would not only enhance
understanding of the Guardian Co-Learning Model
specifically but also contribute to broader knowledge about
effective approaches to improving STEM education access
and retention among marginalized populations globally.

Conclusion

The Guardian Co-Learning Model, developed by Abisoye
Ajayi and implemented through the Pearls Africa Youth
Foundation, represents a significant innovation in addressing
the persistent challenges of STEM education access and
retention among girls in underserved communities. This
research has examined the model's design, cultural and
pedagogical foundations, and practical outcomes, revealing
several key insights that contribute to our understanding of
effective educational interventions in low-resource settings.
The model's distinctive approach to parental integration—
particularly its focus on involving mothers as active
participants in the learning process—creates a supportive
ecosystem that extends beyond the classroom into family and
community contexts. This approach directly addresses what
previous research has identified as a critical gap in many
educational interventions: the disconnect between classroom
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learning and home environments. By bridging this gap, the
Guardian Co-Learning Model creates more coherent and
sustainable educational experiences that can withstand the
various pressures and barriers that often limit girls'
educational participation in underserved communities.

The model's emphasis on cultural contextualization
represents another significant contribution to educational
practice. By adapting foreign coding curricula to local
Nigerian realities, the model demonstrates how technological
education can be made relevant and accessible to diverse
populations without sacrificing educational quality or
outcomes. This approach aligns with theoretical frameworks
such as Ladson-Billings' Culturally Relevant Pedagogy and
Bronfenbrenner's Ecological Systems Theory, which
emphasize the importance of cultural responsiveness and
contextual understanding in effective education.

The integration of economic empowerment elements within
the educational model addresses the practical realities that
often constrain educational opportunities in low-resource
settings. By providing mothers with skill-based training and
access to micro-loans through partnerships with
organizations like Mamamoni, the model creates conditions
where families can prioritize girls' education without
sacrificing immediate economic needs. This holistic
approach to family development represents a promising
strategy for addressing the complex interplay of factors that
contribute to educational disparities.

The case example of Pearls Africa's implementation of the
Guardian Co-Learning Model illustrates how these
theoretical principles translate into practical impact. The
documented outcomes—including high retention rates,
significant  skill ~ development,  successful  project
implementation, and positive economic impacts—provide
compelling evidence for the model's effectiveness.
Particularly noteworthy are the community transformation
outcomes, where participants have applied their
technological skills to address local challenges, creating
visible value that reinforces community support for girls'
education.

Comparative analysis with similar programs such as Bridge
International Academies and Room to Read highlights the
Guardian Co-Learning Model's distinctive contributions to
educational practice. While these other programs offer
valuable approaches to improving educational access in
underserved communities, the Guardian Co-Learning
Model's emphasis on intergenerational learning, cultural
grounding of technology education, integration of economic
and educational development, and community problem-
solving orientation represents a unique and promising
approach to addressing educational disparities.

The recommendations for policy and practice outlined in this
research provide a framework for scaling and adapting the
Guardian Co-Learning Model to diverse contexts while
maintaining its core principles and effectiveness.
Considerations of resource requirements, organizational
structures, financial and social sustainability, and adaptation
potential offer practical guidance for educators,
policymakers, and practitioners seeking to implement similar
approaches in different settings.

Several limitations of this research should be acknowledged.
The reliance on secondary data, potential reporting bias in
published materials, limited longitudinal data, and the
contextual specificity of the model's development all suggest
the need for caution in generalizing findings. Future research
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directions, including longitudinal impact studies,
comparative effectiveness research, theoretical development,
implementation science, and examination of technology
evolution, would further enhance our understanding of the
model's potential and limitations.

Despite these limitations, this research makes a significant
contribution to the growing body of knowledge on effective
educational interventions in underserved communities. The
Guardian Co-Learning Model offers a promising approach to
addressing the persistent challenges of STEM education
access and retention among girls in low-resource settings,
with potential applications across diverse global contexts. By
recognizing the importance of family engagement, cultural
contextualization, and economic integration in educational
interventions, the model provides valuable insights for
addressing educational disparities and promoting more
equitable access to the opportunities of the digital age.

In an era where technological skills increasingly determine
economic and social opportunities, models like the Guardian
Co-Learning approach developed by Abisoye Ajayi represent
essential innovations for ensuring that the benefits of the
digital revolution are accessible to all. The model's success
demonstrates that effective educational interventions must
engage with the broader social, cultural, and economic
contexts in which learning occurs, creating holistic
approaches that address the complex barriers to educational
equity. As global education systems continue to grapple with
persistent disparities in STEM education access and
outcomes, the Guardian Co-Learning Model offers valuable
lessons and inspiration for creating more inclusive, effective,
and sustainable educational opportunities for marginalized
populations worldwide.
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